LMOF were found to be highly solvochromic with respect to DMF. Upon partial solvent removal, the framework undergoes significant red-shifting to a greenish emission centered at 500 nm. Complete removal of DMF results in additional red-shifting fluorescence coupled with structural changes. The resulting material has strong blue-excitable (455 nm) yellow emission centered at 553 nm, with a quantum yield of 74%, which maintains after heating in air for five days at 90 ˚C. This is the second highest QY value for blue-excited yellow emission among all reported LMOFs.
Luminescent metal-organic frameworks (LMOFs) are currently being studied for use in multiple luminescence-based applications, including chemical sensing, biosensing and biomedical imaging, thermometry, and general lighting. [1] [2] [3] [4] [5] [6] [7] [8] [9] Our recent work has established that LMOFs with strong yellow emission are potentially suitable to serve as the yellow phosphor in commercial blue light driven phosphor-converted white light-emitting diodes (PC-WLEDs), 10, 11 which are rapidly replacing traditional lighting technologies (incandescent, compact fluorescent), thanks to their lower energy consumption and longer lifetime. 12 A common type of PC-WLEDs utilizes a blue LED to excite a yellow phosphor, such as yttrium aluminum garnet doped with cerium (YAG:Ce 3+ ), resulting in white light through the combination of the blue and yellow emissions. 13, 14 Most commercial yellow phosphors are based on rare-earth elements (REE), which are of limited supply yet rising demand, owing to their importance in numerous applications. 15 It is anticipated that over time both their demand and price will continue to rise.
Thus, the development of alternative yellow phosphors that are free of REEs is highly desirable. 16 One approach to designing strongly emissive LMOFs is to integrate a strong organic fluorophore with desired optical properties along with a complementary metal. Previous work reveals that structures based on the tetraphenylethylene core, which has minimal fluorescence in solution but undergoes aggregation induced emission (AIE), show strong photoemission in the blue-yellow range when bound to a framework. 10, 11, [17] [18] [19] [20] [21] Further, our studies have shown that the
derivative has strong blue-excitable yellow emission (~550 nm), and has proven a prime candidate to construct blue-excitable yellow phosphors.
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LMOFs constructed with tcbpe show higher internal quantum yields (QY) and improved chemical and thermal stability compared to the ligand.
Bismuth-based materials have previously gained attention for potential use in photoluminescence (PL) related fields. [22] [23] [24] [25] Currently, Bi has few commercial applications; it is used mainly in pharmaceuticals and as metallurgical additives. Bismuth is the only non-toxic heavy metal, and is most commonly obtained as a byproduct during Pb, Cu, W, and Sn ore refining. Despite rich existing Bi-complex chemistry, and fifteen-plus years of rapid MOF development with thousands of reported structures, there are still only a handful of reported bismuth based MOFs (we were able to establish < 20). [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] Notably, zur Loye and coworkers have reported a number of Bi coordination polymers and their fluorescence properties using pyridine dicarboxylate as ligand. [44] [45] [46] [47] [48] Stock, Cheetham and co-workers have also reported a small variety of interesting Bi-MOFs. [32] [33] [34] 38, 39 We ascribe the scarcity of reported Bi based MOFs to a few factors: 1) flexible coordination geometry of Bi . An easily prepared Bi-salycilate cluster was selected as the metal source, owing to its ease of preparation, air stability, and solubility in DMF. 50 Reactions using Bi(NO 3 ) 2 or BiPh 3 as the metal source in place of the cluster resulted in mixed phases and different products, respectively. 1 crystallizes in a monoclinic crystal system with a C2/c space group (see S3, Table   S1 ); the asymmetric unit has one K + , Bi +3 , tcbpe and two DMF molecules. 51 The Bi The observed Bi-carboxylate bonding features align with those reported previously for hemidirected Bi coordination polyhedrons. 34, 38, 39, 44 Each carboxylate pair has one short and one long Bi-O bond, and one of the four carboxylates has slightly longer distances in both cases. The Significant changes in the materials' optical absorption and emission properties were observed after desolvation of the framework, resulting in a highly emissive blue-excitable yellow phosphor when fully "activated" (Figure 2a ). This transformation was studied by incrementally desolvating 1 under controlled conditions. The results show evidence of strong solvochromism with respect to DMF content, and irreversible structural and optical changes upon full activation, which likely corresponds to removal of coordinated DMF.
As-made crystals of 1 (Figure 2a , left) are near colorless and have an approximate optical band-gap of 2.70 eV, as estimated from the optical absorption spectrum ( Figure S7 ).
Photoexcitation at 360 nm results in strong blueish PL emission with a peak maximum of 459 nm (Figure 2b , black curve, see Figure S8 for excitation spectrum) and an internal QY of 57.7% (±0.3%, see Table S1 ). The thermogravimetric (TG) data for as-made 1 shows 26.7% weight loss corresponding to ~5.3 calculated DMF molecules per formula unit ( Figure S3 ). The TG profile has stepwise weight-loss up to ~160 C, which includes both guest and coordinated DMF molecules. As the structure was desolvated incrementally through both ambient exposure and heating under nitrogen flow, changes in solvent content, optical absorption and emission, and structure were monitored (see S5 of the SI for full details). Figure 2b ontinue to grow in intensity with continued DMF removal, and shift slightly to lower angles.
When 1 approaches ~1 DMF, (Figure 2d , gold) the PXRD peaks corresponding to the original phase are a minor contribution to the pattern, which is dominated by the newly formed phase.
The PL band-broadening also stops ~1 DMF per unit cell (Figure 2b, dark green, gold) , at which point the low energy side of the band remains stationary, but the high energy side begins to redshift again. This trend continues until the estimated DMF content per unit cell is close to zero, at which point 1 is fully activated and now referred to as 1A. The PL emission of 1A (Figure 2b , red trace) has a peak maximum of ~550 nm and is yellow in color (Figure 2c, red circle) . The red-shifting trend observed in the PL emission peak of 1 is also observed in the PL excitation and 
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